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ABSTRACT 
Observations of classical Cepheids are presented. Analyses will be published separately. 
e have made multicolor photoelectric observa- w tions on the UBVRIJKL system (Johnson, 
Mitchell, Iriarte and Wisniewski 1966) for 20 clas- 
sical Cepheid variable star s. For 18 of these stars, 
the observations extend from the ultraviolet to 2 . 2 ~  
or 3 . 4 ~  in the infrared; for two, the data are limited 
to the UBVRI filters, 
The individual observations are listed in Table 1. 
This table is divided into two parts; the first, contains 
the UBVRI data and the second, the JKL data. Since 
the photometric apparatus was the same as that used 
on the bright star program, the probable errors listed 
by Johnson, et al., (1966) also apply to the data of 
Table 1. 
The data of Table 1 are sufficient to define light 
curves for these stars as wavelengths ranging from 
the ultraviolet to the infrared. Figures 1-20 show 
the observed light curves. The UBV data listed by 
Mitchell, Iriarte, Steinmetz and Johnson ( 1964) 
were also plotted, thereby increasing the weights of 
the UBV curves. 
The light curves shown in Figures 1-20 exhibit 
the well-known shift of phase with wavelength. For 
example, the times of maximum and minimum light 
for T Mon shift to later and later phases as one 
progresses from U to L (from 0 . 3 6 ~  to 3 . 4 ~ ) .  On 
the other hand several stars (SU Cas, DT Cyg and 
SZ Tau) seem not to show much phase shift. These 
same three stars are also almost constant in light out- 
put at 2 . 2 ~  and 3 . 4 ~  (K and L magnitudes). 
Another group of stars (7 Aql, U Aql, W Gem, 
S Sge and U Sge) exhibit another effect. These stars 
have secondary on the visual light curves; 
as we proceed to the longer wavelengths these sec- 
ondary “bumps” become the primary maxima. We 
suggest that this effect may be related to the phase 
shifts exhibited by stars with assymetrical light 
curves; for example, T Mon and X Cyg. 
We are preparing, for separate publication, anal- 
yses of the data given here in terms of the bolometric 
light curves and effective temperature curves. The 
combination of our data with the known radial 
velocity curves enables us to compute the absolute 
magnitude for each of these Cepheid variable stars. 
Our absolute magnitude determinations are entirely 
empirical and do not depend upon stellar model 
computations. The results of these analyses will be 
published in the near future. 
This research was supported by the Office of 
Naval Research. 
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Fig. 3 The light curves for 11 Aql. 
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Fig. 4 The light curves for  RT Aur. 
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Fig. 5 The light curves for SU Cas. 
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Fig. 7 The light curves for X Cyg.  
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Fig. 9 The light curves for DT Cyg.  
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Fig. 10 The light ciirves for W Gem. 
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Fig. I 1  The light curves f o r  ( Gem.  
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Fig. 12 The light curves f o r  T Mon. 
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Fig. 13 The light curves f o r  Y Oph. 
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Fig. 14 The light curves for S Sge. 
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Fig. I5 The light curves for U Sgr. 
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Fig. 16 The light curves for W Sgr. 
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Fig. 20 The light curves for T Vul. 
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TABLE 1B + 
( I )  JKL CEPHEID MAGNITUDES 
3 
+ 
0 
0 
0 
0 
m 
Q 
N 
c3 
7 
JD2430000+ 
8558 .9134  
8 6 4 0  7 4 4 6  
8674.6673 
8675 .6679  
8694.5708 
9 0 4  1 661 2 
9 0 6 1  5 8 6 4  
9 0 6  2 5 7 4 4  
9063 .5659  
9064 .5849  
9072 .5876  
9273.8910 
9 2 7 4 r 8 9 3 0  
9 3 9 1  0 6 3 4 3  
9392.631 7 
9 3 9 3  6 4 3 8  
9 4 2  5 e621 3 
8 320  606  9 
8339.5961 
8558 .9086  
8669.7056 
8674 .6570  
8676.6587 
8693 .6376  
9061 .5744  
9062.5649 
9063.5535 
9 0 7 2 .  5727  
9273 .8856  
9386 .6196  
9393 .6363  
8 3 0 1  6 6 1  8 
8494 .9656  
8497  0 0 0 6  9 
8 5 2 1  0 9 7 2 2  
8523.9773 
8558 .9339  
8564.8931 
8669.6788 
8669 .7280  
8670.6390 
8 6 7 1  0 7 2 4 7  
8675 .6995  
8694.5840 
9035.6343 
9036.5885 
9 0 3 8  0 6 0 1 0  
9 0 6  1 6 4 6 3  
9 0 6 2  6 0 8 1  
9 0 6 3  0 598  1 
9064 .6084  
9072 .6070  
9273.9115 
I J 
U A Q L  
4.425 
4.405 
4 . 4 3 9  
4.308 
4.523 
4.338 
4.444 
4.553 
4.625 
4 507 
4.532 
4 e 6 6 9  
4.281 
4.458 
4.536 
4.751 4.397 
F F  A Q L  
4.365 3.993 
4.132 3.874 
3.959 
3.979 
3 e 9 0 6  
3.949 
3.931 
3.945 
3.970 
3.768 
3.817 
3 m 9 0 0  
3.795 
3.880 
E T A  A Q L  
2.655 2.411 
2.803 2.448 
2 a 2 9 9  
2 0 9 5 1  2 0 5 6 8  
2.735 2.422 
2.707 
2 0 4 7 3  
2 e420 
2.447 
2.310 
2.523 
2.457 
2.648 
2.423 
2 e 367 
2 569  
2 0 6 2 0  
2.320 
2.298 
2.358 
2.446 
2 e 3 4 0  
K 
4.060 
3.785 
3.758 
3.783 
3.826 
3.886 
3.784 
3.771 
3.891 
3.921 
3.940 
3 a 8 7 5  
3.998 
3.733 
3.925 
3.893 
3 0 8 6 3  
3.575 
3 0 492  
3.490 
3.543 
3.506 
3 0 4 8 0  
3 4 4 4 0  
3.430 
3.449 
3.363 
3.388 
3.482 
3.355 
3.522 
1.969 
2.022 
1.874 
1.999 
1.943 
2. 1 4 3  
1.921 
1.981 
1.942 
1.831 
2.022 
2.013 
2.201 
1.915 
1 e932 
2 8 008 
2. 141 
1.915 
1.908 
1 a 8 9 6  
1.835 
1.927 
L 
3 592  
3.726 
3.774 
3.833 
3.694 
3.638 
3.718 
3.747 
3.744 
3 r 7 7 7  
3 0 8 0 3  
3.777 
3.804 
3.767 
3.808 
3 0443 
3.216 
3 r 4 0 3  
3.331 
3.359 
3.371 
3.249 
3.275 
3.364 
3.168 
3.460 
1.954 
1.822 
1.935 
2.005 
1.734 
1 e934  
2 0002 
2 0 0 6 5  
1.958 
1.768 
1.916 
2.071 
1.818 
1.768 
1.730 
1.780 
1.848 
JD2430000+  I J 
E T A  A Q L  
9274 .9144  2.467 
9391.671 3 2.527 
9393.6762 2 367 
9425 .6410  2 0 8 3 6  2.526 
R T  A U R  
8339.9878 4.679 4.398 
8368 .9258  4.392 4.229 
8370.9382 4.765 4.470 
8378 .8221  4.699 4.450 
8379 .8659  4 4 4 1 7  4.299 
8392 .8312  4.818 4.481 
8396.7753 4.522 
8 3 9 7 0 7 8 4 4  4.569 4.380 
8398 .7735  4.531 4.308 
8400 .7883  4.690 4.458 
8431.7587 4.297 4.191 
8482 .6141  4 6 7 3 5  4.525 
8739 .9766  4.481 
8 7 4 0  9 8 6 6  4.192 
8771 .7779  4. 1 7 8  
9 0 6 0  0 973  8 4.479 
9 0 6  1. 9 0 3 0  4.205 
9 0 6 2  0 9 3 5 0  4.405 
9063 .9466  4.454 
9140.8533 4 r 2 3 3  
9 1 8 4  6 7 4 5  4.640 
9 1 8 5  e6337 4. 175  
9 1 8 5  7 3 2 6  4 3 6 4  
9227 .6561  4.396 
9424 .9489  4.700 4 a 3 5 0  
9425 .9892  4.728 4.518 
9 4 4 8  9 6 9 5  4.426 
9 4 6  1 e 8 8 3 5  4.458 
SU CAS 
8323 .7783  4.897 4.594 
8 3 2 3 . 8 4 2 4  4.881 4.576 
8339 .8759  4.808 4.406 
8343 .8297  4.754 4.474 
8377.6057 4.867 4.610 
8378.6612 4.839 4.478 
8379 .6509  4.822 4.630 
8395.5822 4.933 4.665 
8396 .6114  4.732 4.527 
8397 .5879  4.848 4.538 
8398 .6431  40797  4.422 
8400 .5911  4.811 4.499 
8430 .5729  4.941 4 0 5 5 5  
8431 .5795  4.767 4.468 
8669 .8854  4.590 
8693.6708 4.622 
8 7 7 1  0 6 3 6 0  4.615 
D E L  CEP 
8298 .7316  2.823 2.643 
8315 .7095  2.963 2.737 
K 
2 0 0 9  
2.128 
1.945 
1.987 
3.909 
3 1 8 8 2  
4.047 
4. 1 3 0  
3 r 9 4 2  
4.081 
4.093 
3 . 997  
3.959 
4.025 
3.885 
4.035 
4 .014  
3.909 
3 0 8 0 2  
4 r 0 0 4  
3.862 
3.909 
3.931 
4.039 
4.  1 0 3  
3.831 
3 r 8 6 3  
3 r 9 9 5  
3.905 
3.990 
4.009 
3.840 
4.198 
4. 143 
4.203 
4.084 
4.251 
40 1 5 8  
4 1 0 9 3  
4. 1 5 5  
4. 1 4 5  
4. 1 4 0  
4.017 
4.152 
4. 167  
4 0  1 2 3  
4. 1 6 7  
4. 1 6 3  
4.066 
2 0  1 8 7  
2.316 
L 
1.829 
2 0 0 4 0  
1.838 
1.893 
3.835 
3 890  
3.905 
3.787 
3.865 
3.910 
3.817 
4.040 
3 0 7 1 9  
3.761 
3.886 
3.731 
3.850 
3.977 
3.770 
3.983 
4.049 
3.935 
JD2430000+ I J K 
DEL C E P  
L 
2.312 
2 e 1 6 9  
2.460 
2.360 
2.230 
2.410 
2.307 
2.239 
2.373 
2.204 
2 0 366 
2 267 
3.659 
3.633 
3.626 
3.731 
3.822 
3.809 
3.690 
3.670 
3.537 
3.758 
3.955 
3.726 
3.573 
3.627 
3.664 
5.322 
5.111 
5.334 
JD2430000+ I J 
SU C Y G  
K 
5 0 246  
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